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Art Unit: 3745 

DETAILED ACTION 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 23 is rejected under 35 U.S.C. 102(b) as being anticipated by Stahl (U.S. 
Patent 4.1 11,603). 

Stahl discloses a turbine blade (20) with a root portion connected to a rotor disk 
(18); and a tip portion (airfoil 22) having a first section (20% of length of airfoil 22 next to 
root 40) located adjacent to the root portion (40) and a second section (radially outer 
80% of the airfoil portion 22) located adjacent to the first section consisting exclusively 
of a ceramic material and extending at least 80% of the length of the tip portion (the 
entire blade is ceramic, col. 1 lines 46-54). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 24 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stahl in view of the applicants' admitted prior art. 

Regarding claim 24, Stahl discloses a turbine blade comprised of a ceramic 
material. 

Stahl does not disclose that at least 40% by volume of the material has a density 
of at most 4 g/cm^. 

However, applicants' admitted prior art (specification page 4 paragraph 27 lines 
1-2) teaches that the density for ceramics falls in the range of 1 .5 and 3.5 g/cm^. 

Since Stahl and the applicants' admitted prior art are both ceramic turbine 
blades, the information disclosed by the applicants' admitted prior art would have been 
well known to Stahl. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to make the blade of Stahl out of ceramic material that has 
the commonly know density of between 1 .5 and 3.5 g/cm^ as taught by the applicants' 
admitted prior art. 

Regarding claim 26, the modified apparatus of Stahl discloses all of the claimed 
limitation as discussed in claims 23 and 24 above. 

Claims 12-16, 19-20, 25, and 28-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stahl in view of applicants' admitted prior art and further in view of 
Morrison (U.S. Patent 6,514,046). 
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The modified apparatus of Stahl discloses all of the claimed limitations as 
discussed in claim 24 above, and a root portion (the root portion 26 which attaches to 
the disc 18 is metallic, col. 2 lines 50-60), a platform portion, an airfoil portion. 

The modified apparatus of Stahl does not disclose that the blade (blade 22 is all 
ceramic) is made of a plurality of materials. 

However, Morrison et al. teaches of an airfoil made of a plurality of materials with 
a metallic core to bear "almost all mechanical loading including aerodynamic loading, 
during operation" (col. 4 lines 4-6). 

Since Stahl, as modified, and Morrison et al. are both ceramic turbine blades, the 
purpose discloses by Morrison et al. would have been recognized in the pertinent prior 
art of Stahl. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to add the metal core of Morrison et,al. along the length of the 
entire blade of Stahl for the purpose of improving capabilities to withstand the 
mechanical loading (col. 4 lines 4-6). 

Regarding claim 13, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 12 above and the rotor disk is metallic (18, col. 2 lines 
50-55). 

Regarding claim 14, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 12 above, but does not disclose the metallic core is 
surrounded by a structural ceramic material. 

However, Morrison et al. teaches of a metallic core surrounded by a structural 
ceramic material that is strain tolerant (the inner layer 46 is structural, col. 4 line 24) to 
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bear the part of the mechanical load that the metallic core does not (metallic core does 
not bear all the mechanical loading so the strain tolerant ceramic layer must bear some 
load, col. 4 lines 4-6) and the ceramic material will bear the thermal load (abstract). 

Since Stahl, as modified, and Morrison et al. are both ceramic turbine blades, the 
purpose discloses by Morrison et al. would have been recognized in the pertinent prior 
art of Stahl. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to make use the structural ceramic of Morrison et al. in the blade 
of Stahl for the purpose of bearing some of the thermal load and the mechanical load 
(abstract and col 4. line 24). 

Regarding claim 15, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 14 above, but does not disclose the metallic core is 
formed at least in part from a metallic foam. 

However, Morrison et al. teaches of the metallic core being formed at least in part 
by metallic foam to allow cooling fluid to pass through to contact the ceramic shell (col. 
4 lines 52-54). 

Since Stahl, as modified, and Morrison et al. are both ceramic turbine blades, the 
purpose discloses by Morrison et al. would have been recognized in the pertinent prior 
art of Stahl. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to make use the metallic foam of Morrison et al. in the blade of 
Stahl for the purpose of allowing cooling fluid to pass through to contact the ceramic 
shell (col. 4 lines 52-54). 
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Regarding claim 16, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 12 above, but does not disclose a non structural 
ceramic protective layer arranged over the ceramic material. 

However, Morrison et al. teaches of a non-structural protective ceramic layer 
over the ceramic material to serve as the high temperature insulating ceramic (coL 4 
lines 30-33). 

Since Stahl, as modified, and Morrison et al. are both ceramic turbine blades, the 
purpose discloses by Morrison et al. would have been recognized in the pertinent prior 
art of Stahl. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to add the non-structural protective ceramic layer of Morrison et 
al. to the blade of Stahl for the purpose of serving as the high temperature insulating 
ceramic (col. 4 lines 30-33). 

Regarding claim 19, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claims 14 and 15 above (metal layers 50 and 52). 

Regarding claim 20, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claims 14 and 16 iabove (inner layer 46 and outer layer 44 
are both ceramic). 

Regarding claim 25, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claims 14 and 15 above (metal layers 50 and 52). 

Regarding claim 28, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 14 above 
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Regarding claim 29, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 1 5 above 

Regarding claim 30, the modified apparatus of Stahl discloses all of the claimed 
limitations as discussed in claim 16 above. 

Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stahl in view of applicants' admitted prior art and further in view of Morrison. 

Stahl, as modified in the rejection of claim 12 above, discloses all of the claim 
limitations, but does not disclose expressly that the blades are 50 or 65 cm long. 
Instead, Stahl does not indicate any certain length of the blades. 

At the time the invention was made, it would have been an obvious matter of 
design choice to a person of ordinary skill in the art to the blades of Stahl to be at least 
50 or 65 inches long because Applicant has not disclosed that the lengths provides an 
advantage, is used for a particular purpose, or solves a stated problem. One of ordinary 
skill in the art, furthermore, would have expected Stahl's blade, and applicant's 
invention, to perform equally well with either the length of an ordinary turbine blades, 
such as Stahl, or the claimed at least 50 or 65 cm length because both spacing . 
dimensions would perform the same function of interacting with the main flow equally 
well considering the typical size of a turbine blade. 

Therefore, it would have been prima facie obvious to modify Stahl to obtain the 
invention as specified in claims 17 and 18 because such a modification would have 
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been considered a mere design consideration which fails to patentably distinguish over 
the prior art of Stahl. 

Claims 21 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Stahl in view of applicants' admitted prior art and Morrison et al. and further in view 
of Brennan et al. (U.S. Patent 4,324,843). 

The modified apparatus of Stahl discloses all of the claimed limitations as 
discussed in claim 12 above, but does not disclose the material with the density of at 
most 4 g/cm^ is a carbon containing material. 

However, Brennan et al. teaches that low density ceramics can contain silicon 
carbide fiber for the purpose of reinforcement (abstract, formula is in col. 2 line 37, 
density is in col. 3 line 7). 

Since Stahl, as modified, and Brennan et al, are both ceramic turbine blades, the 
purpose disclosed by Brennan et al. would have been recognized in the pertinent prior 
art of Stahl.. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to use silicon carbide fibers of Brennan in the modified apparatus 
for the purpose of reinforcement (abstract, formula is in col. 2 line 37, density is in col. 3 
line 7). 

Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Stahl in 
view of applicants' admitted prior art and Morrison et al. and further in view of Klingels 
(U.S. Patent 4,876.849), 
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The modified apparatus of Stahl discloses all of the claimed limitations as 
discussed in claim 12 above, but does not disclose the turbine is at least located in the 
fourth row of a rotor blade ring of a turbine. 

However, Klingels teaches of mounted ceramic blades later stages in multistage 
turbines to alleviate the need for extensive blade cooling systems (col. 2 lines 19-43). 

Since Stahl, as modified, and Klingels are both ceramic turbine blades, the 
purpose discloses by Klingels would have been recognized in the pertinent prior art of 
Stahl. At the time invention was made, it would have been obvious to one having 
ordinary skill in the art to use the blades of modified apparatus of Stahl in later stages of 
turbines for the purpose of alleviating the need for extensive blade cooling systems (col. 
2 lines 19^3). 

Prior Art 

The patent to Wang et al. (U.S. Patent 5,720,597) was cited for its teaching of 
metal foam being used in turbine blades (col. 3 lines 15-23). 

The patent to Fritsch et al. (U.S. Patent 4,063,955) was cited for its teaching of 
some densities of common ceramics used in turbine engine components (abstract and 
table 3) 

The patent to Steibel et al. (U.S. Patent 6,280,550) was cited for its teaching of 
the use of silicon carbide fibers in a ceramic composite matrix (col. 2 lines 8-23). 

The patent to Doi et al. (U.S. Patent 6,206,634) was cited for its teaching of 
turbine blades of lengths well beyond 50 and 65 cm (abstract). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devin Hanan whose telephone number is 571-272- 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Look can be reached on 571-272-4820. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



6089. The examiner can normally be reached on Monday through Friday. 




Devin Hanan 
Patent Examiner 
Art Unit 3745 



EDWARD K. LOOK 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 3700 




